Mechanism and subcellular localization of secretory IgM polymer assembly.
The predominant functions of secreted IgM, complement fixation and transcytosis across epithelial barriers via the poly(Ig) receptor, are properties of IgM polymers; thus, the mechanisms that regulate oligomerization are critical to immune function. We have developed methods to assess the mechanism and subcellular location of IgM polymer formation. Using denaturing agarose/SDS-polyacrylamide gel electrophoresis and sucrose gradient fractionation, we demonstrate that IgM polymers are assembled in a stepwise fashion in which primary intermediates, including heavy chain-light chain complexes, are sequentially incorporated. Assembly intermediates include both covalent and non-covalent components, suggesting that IgM subunit interactions precede covalent assembly. IgM polymers are assembled from primary intermediates containing immature N-linked oligosaccharides. Polymerization is insensitive to brefeldin A and occurs at temperatures that inhibit protein transport along the secretory pathway. Together, these data demonstrate that IgM polymerization occurs early in the secretory pathway, most likely in the endoplasmic reticulum. These results are consistent with a model in which secretory IgM represents an oligomeric protein that is retained in the endoplasmic reticulum and does not mature along the secretory pathway until complete assembly is achieved.